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ABSTRACT

This project is to create an electric stimulator for making beef softer and more

R delectable. It includes two parts: control circuit and power circuit. For the control circuit part, the

PIC16F877 microcontroller is used to drive MOSFET of boost converter and chopper circuit. The

acquired output signal is a direct current with square waveform and the amplitude of output

voltage can be adjusted. The power circuit part consists of transformer, rectifier, boost converter

circuit, and chopper circuit.

The effectiveness of electric stimulator test is done with pieces of beef with 3 cubic

centimeter size. The quality tests of beef are tested by chemical process, physical process, and

human sense process. The results show that stimulated beef become softer and more delectable,

and the increase in voltage and duration affects the softness of the beef. They are statistically

- significant and acceptable with human sense.
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(2.11)

i —V(1-D)=0

(2.12)
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A ) o o A o
asdisnTusunsuamnd nanugumslasedggnuwadine ldduueadaves

290TNVILS AU (Boost Converter) 1az2993%01)11]03 (Chopper)

oo [ frequency (25-HZ d 50% PIN'RC1, RC2 PIC16F877 TOM 084-4883791 INPUT-A/D RAO -~ — - -

#include<16£877.h>

#use delay{clock=10000000)
#fuses HS,NOWDT NOPROTECT,NOLVP
#use r5232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=8)
#use fast_io(C)
void main() {/main function
{
char value;
setup_adc_ports{ ALL_ANALOG );
setup_adc( ADC_CLOCK INTERNAL );

set_adc_channel( 0 );

set_tris_c(0b10000000);

delay ms(100);

while(TRUE){ /Mnfinit LooP
V value = Read_ADC();

if((value>=0)&&(value<=5)){
output_low(PIN_C1); //Output low to RC1
. output low(PIN C2); //Outputlowto RC2

}
else if{(value>=6)&&(value<=10)){
_____ .. —____ ____ .. _output_high(PIN_C1); //OutputhightoRC? _ . _ . _ __ _ _ __ _ _
output_high(PIN_C2); //Output high to RC2
delay ms(100);
output_low(PIN C1); //Output low to RC1



output_low(PIN_C2); //Output low to RC2
delay ms(3900);

el . L 7}, -
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else if{(value>=11)&&(value<=15)){
output_high(PIN_C1); /Output high to RC1

delay _ms(200);

LT T LT _‘Gﬂmut;mgh(BMZ);'_'_'ﬂQutp‘ut_high toRC2 o — T

output_low(PIN_C1); //Output low to RC1

output_low(PIN_C2); //Output low to RC2
delay_ms(3800);
}

o else if({value>=16)&&(value<=20)){
output_high{PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
delay_ms(ﬁOO);
output_low(PIN _C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
delay_ms(3700);

}
else if{(value>=21)&&(value<=25)){

output_high(PIN_C1); //Output high to RC1
) output_high(PIN_C2); //Output high to RC2

delay_ms(400);
output_low(PIN_C1); //Output low to RC1

output low(PIN_C2); //QutputlowfoRC2

delay ms(3600);
}

- . __clseif{(value>=26)&&(value<=30)){ . . ..
output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2

) delay_ms(500);



vl
output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2

- — —— — — — — — delay ms(3500);- — —  — — — — —
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}
¢lse if{(value>=31)&&(value<=35)){

delay ms(600);

output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2}); //Output low to RC2
delay_ms(3400);

3 }

else if((value>=36)&&(value<=40)){

output_high(PIN_CI); /fOutput high to RC1
output_high(PIN_C2); //Output high to RC2
delay ms(700);
output_low(PIN_C1); //Output low to RCI

output_low(PIN_C2); //Output low to RC2
delay_ms(3300);
}
else if({value>=41)&&(value<=45)){
) output_high(PIN_C1); //Output high to RC1

output_high(PIN_C2); //Output high to RC2
delay ms(800);
~__ output_low(PIN_Cl1); /Output low to RCI

output_low(PIN_C2); //Output low to RC2
delay ms(3200);
e S
else if{(value>=46)&&(value<=50)){
ouiput_high(PIN_C1); //Qutput high to RC1
T output_high(PIN_C2); //Output high to RC2



delay _ms(900);
output_low(PIN_C1); //Output low to RC1
-— —— —— — — output-low(PIN_C2);—//Outputlow to RC2—
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delay_ms(3100);

}
oo oo elseif{(value>=5 D& & (value<=55){ - -

output_high(PIN_C1); //Output high to RC1

output_high(PIN_C2); //Output high to RC2

J

delay_ms(1000);
output_low(PIN_C1);  //Output low to RC1
output_low(PIN_C2);  //Output low to RC2
delay ms(3000);
}

else if{(value>=56)&&(value<=60)){
output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
delay_ms(1100);
output_low(PIN_C1);  //Output low to RC1
output_low(PIN_C2); //Qutput low to RC2
delay_ms(2900);
}

else if{(value>=61)&&(value<=65))}{

output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
 delay ms(1200);

output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2

. _— . _ _delay.ms(2800);. _ _.. ._. _. . _ ._

}
else if{(value>=66)&&(value<=70)){
output_high(PIN_C1); //Output high to RC1



output_high(PIN C2); //Output high to RC2
delay ms(1300);

- —— - — -~ —— — -output-low(PIN-C1);— //Outputlowto RC1—

output_low(PIN_C2); //Output low to RC2
delay ms(2700);
B __}__'..'.__'_'__.: S

else if{{value>=71)& & (value<=75)){

output_high(PIN_C1); //Output high to RC1

output_high(PIN_C2); //Output high to RC2
delay ms(1400);
output_low(PIN_C1); //Output low to RC1
output_low(PIN C2); //Output low to RC2
delay _ms(2600);
}

else ifl(value>=76)& &(value<=80)){
output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
delay ms(1500);
output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
delay ms(2500);

}

else if((value>=81 )& &(value<=85)){
output_high(PIN C1); //Output high to RC1

output_high(PIN_C2); //Output highto RC2

delay ms(1600);
output_low(PIN_C1); //Output low to RC1

delay _ms(2400),

}
else if{(value>=86)& & (value<=90)){

_output_low(PIN_C2); //OutputlowtoRC2




output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2

- — — —— —— — —delay-ms(1700);— —
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output_low(PIN_C1); //Output low to RC1

output_low(PIN_C2); //Output low to RC2
oo o delay ms(2300) oo

}

else if((value>=91)&&(value<=95)){

output_high(PIN_C1); //Output high te RC1
output_high(PIN_C2); //Output high to RC2
delay ms(1800);

! output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2

delay ms(2200);
}

else if{(value>=%6)88(value<=100)){
output_high(PIN_C1); //Qutput high to RC1
output_high(PIN_C2); //Output high to RC2
delay ms(1900);
output_low(PIN_C1); //Ouiput low to RC1
output_low(PIN_C2); //Ouiput low to RC2
delay ms(2100);

}
else if{(value>=101)&&(value<=105)){
output_high(PIN_C1); //Output high to RC1

output_high(PIN_C2); //Output high to RC2
delay_ms(2000);

. o . _ . __ _output low(PIN C1); /OutputlowtoRCI1.
output_low(PIN_C2); //Output low to RC2
delay ms(2000);

M }



—— — —— — — —— —output_high(PIN_C2);  /Output high to RC2 -

else if{(value>=106)&&(value<=110)){
output_high(PIN_C1); //Output high to RC1
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delay ms(2100);
output_low(PIN_C1); //Ouiput low to RC1

- output_low(PIN_C2); _//Output low toRC2 - =~

delay_ms(1900);

}

o

else if{(value>=111)&&(value<=115)){

output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
delay_ms(2200);

output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
delay ms(1800);
}

else if{(value>=116)}&&(value<=120)){
output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); /#/Output high to RC2
delay_ms(2300);
output_low(PIN_Cl1); /#Qutput low to RC1

output_low(PIN_C2); //Output low to RC2
delay _ms(1700);
}

else if{(value>=121)&&(value<=125)){

output_high(PIN_C1); //Output high to RC1

__ output_high(PIN_C2); //Output high to RC2

delay ms(2400);
ouiput_low(PIN_Cl1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2



delay ms(1600);
}
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— — — — — —— -else ifl(value>=126)&&(value<=130)){

output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2

output_low(PIN_C1); //Output low to RC1

C LTI '_delay__‘_m§(2_5_0_());_"_..;'_T“_.'_'_—_"_"._'_“;_‘_‘_‘__;'_:'_‘_'_ LI LTI T

output_low(PIN_C2); //Output low to RC2

delay _ms(1500);

}
else if{(value>=131)&&(value<=135)}{

-

output_high(PIN _C1); //Qutput high to RC1
output_high(PIN_C2); //Oufput high to RC2
delay ms(2600);
output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
delay _ms(1400);
}

else if((value>=136)&&(value<=140)}{
output_high(PIN_C1); /#/Output high to RC1
output_high(PIN_C2); //OQutput high to RC2

delay ms(2700);

output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
__ delay ms(1300);

}
else if{(value>=141)&&(value<=145)){

output_high(PIN_C2); //Qutput high to RC2
delay ms(2800);
v output_low(PIN_C1); //Output low to RC1

— output_high(PIN_C1); //OutputhightoRC1 _
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output_low(PIN_C2); //Output low to RC2
delay_ms(1200);

1
I

else if{{value>=146)8&8(value<=150)){
output_high(PIN _C1); //Output high to RC1

delay ms(2900);

T T o toutputhigh(PIN- C2); //Qutput hightto RC2: - oo =7 o T T

output_low(PIN_C1); //Output low to RC1

output_low(PIN_C2); //Output low to RC2
delay_ms(1100);
}

) else if{(value>=151)& & (value<=155)){
output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
delay ms(3000);
output_low(PIN_C1); //Output low to RC1
ouiput_low(PIN_C2); //Qutput low to RC2
delay_ms(1000);

}

else if({value>=156)&&(value<=160)) {
output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2

delay_ms(3100);
output_low(PIN_C1); //Output low to RC1
output_low(PIN C2); //Output low to RC2

delay ms(900);
}

output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
y delay ms(3200),

v .. elseif((value>=161}&&(value<=165{ _ . o o o e



output_low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
— delay_ms(800);
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}
else if{{value>=166)&&{value<=170)){

S _-Olll‘pgt_h_lgh_(ﬂN____Cl_),_ﬂqutPUt high to RC_I ST

output_high(PIN_C2); //Cutput high to RC2

delay_ms(3300);

output low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
delay_ms(700);
3 }
else if{(value>=171)&&(value<=175)){
output_high(PIN_C1); //Qutput high to RC1

output_high(PIN_C2); //Output high to RC2
delay ms(3400);
output low(PIN_C1); //Qutput low to RC1
output_low(PIN_C2); //Output low to RC2
delay ms(600);
}

else if{(value>=176)&8&(value<=180)){
output_high(PIN_C1); //Output high to RC1

outpui_high(PIN_C2); #Guiput high to RC2
delay_ms(3500);
output_low(PIN_C1); //Output low to RC1

output_low(PIN_C2); //Output low to RC2
delay_ms(500);
}

else if((value>=181)8&(value<=185)}{
output_high(PIN_C1); //Output high to RC1
Y output_high(PIN_C2); //Output high to RC2



delay ms(3600);
output_low(PIN_C1); //Output low to RC1
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- T T T T T T T OUtpUtLIOW(PINLGZ);7//Olltpllt’lowtO’RGZ* T Tt T T T T T T T T

delay ms(400);
}

output_high(PIN_C1); //Output high to RC1

o o L elsenif{(valoes>=186)8e& (valwe=1900){ L s T T T LT T

output_high(PIN_C2); //Output high to RC2

delay _ms(3700);
output_low(PIN C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2
delay _ms(300);
}

else if{(value>=191)&&(value<=195)){
output_high(PIN_C1}); //Output high to RC1
output_high(PIN _C2); //Output high to RC2
delay _ms(3800);
output_low(PIN_C1);  //Output low to RC1
output low(PIN_C2); //Output low to RC2
delay_ms(200);
}

) else if{{value>=196)&&(value<=200)){

output_high(PIN_C1); //Output high to RC1
output_high(PIN_C2); //Output high to RC2
delay ms(3900);

output low(PIN_C1); //Output low to RC1
output_low(PIN_C2); //Output low to RC2

—— — e ——— —delay_ms(100),- —— . . —

1
else if{(value>=201)&&(value<=255)){
. output_high(PIN_C1); //Qutput high to RC1



output_high(PIN_C2); //Output high to RC2
delay ms(3950);
. _— _ _— _ _output_low{(PIN C1); _{/fOutputlowtoRC1
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output_low(PIN_C2); //Output low to RC2
delay_ms(50);
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B Y/ | _
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 Full (actosial & Custem M
Eaclors & Covariates: - Gancel |
mAGE RYYA\N/ iR
hlockiF) | Rely
-Bultd Term(s] - - B!
(SANH
l |Muln effects 'l {
y
o _ _——Sﬁﬂl—ﬂtﬂﬂﬂlfﬂfL‘TVPe“l | % (nctude latercept In model -
— e : — . —_—
51H1 3.10 M3fmua Model @1%50%in35129 RCBD 1u SPSS
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r3
Multiple Comparisons
Dapendent Variable: LOSS
LD
- — = == = — — — 1 — 4 — " — [ 95% Confidence — -
tean Intetval
Difference Lowsr Upper
MTRT NTRT {l-J) Std. Error|  Sig. Bound Bound
1 2 2.0900% [8.519E-02| .000 18826 | 22974
i} o e —..3._.|-1.3680*_|9519E-02|__.000__|.._.9606___ ). 1.3784_| ___ _ _
- ' 74" 77| "3.2600* |9519E-02| 000 | 305626 | 34674 |
2 1 -2.0900* [9.519E-02( .000 22874 1 -1.8826
- — — — —|— 3 =920 {9:519E-02 |—000—|-=11294— —7146—
4 1.1700* [9.519E02| .000 9626 1.3774
J 1 -1.1680% [H5TYE0Z RLIE -1.3/ 04 -YbUb
2 9220* |9.519E-02| .000 7146 1.1294
4 2.0920% |9.519E-02| .000 1.8846 | 2.2994
4 1 -3.2600% [9.519E-02] .000 -J.4674 | -3.0628
2 -1.1700* |9.519E-02( .000 -1.9774 | -9626
a -2.0020* |9.518E-02] .000 -2.2994 | -1.8846
3 Based on observed means.

Dependent Yariable: LOSS

Multiple Comparisons

The mean difference is significant at the .05 level.

vinramslnged lefinisand Sig ¥os TRT uae BLOCK 1sing 1 J

EY

oF 0’! X 4 d 1 1 o 1 or
0.05 fariu Jsaunsoagl1dn fameneanazudonunndisdiaiuesfliiud iy

UM

LSD
95% Confidence
Mean tnterval
Difference Lower Upper
(NTRT (NTRT (-J) Std. Errar Sig. Bound Bound
1 2 2.0900* |9519E-D2] .00O0 1.882b 22974
5) 1.1680* [9.519E-02§ .00D .9606 1.3754
4 3.2600* [9.519E-02| 000 3.0526 3.4674
Y 2 1 -2.0900" |[9.519E-021 .000 -2.2974 | -1.8826
3 —-9220%|9.519E-02|—000—|—-11294 | —7146—
4 1.1700* [9.519E-02| .000 9626 1.3774
3 1 -1.1680* |9.519E-02| .000 -1.3764 | -.980B
2 9220% |9.519E-02] .000 J14B 1.1294
4 2.0920% |9.519E-02¢ .000 1.8846 2.2994
- T 4 T =3.2600* [9-519E-02] 000 | =3.4674 | 3.06286 | ———
2 -1.1700* |9.519E-02] .000 -1.3774 | -.9626
3 -2.0920* [9.519E-021 .000 -2.2994 | -1.68846

Based on observed means.

The mean difference is significant at the .05 level.
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Miiltiple Comparisons
Dependent Variable: LOSS

LSD
85% Confidencs Interval
Maai Lower Bound | Uppa¢ Bouad
() BLOCK (J) BLOCK] Differance
{(1-J) Std. Error | Sig.
1 2 -5075% .1064 .00 -.7394 -2756
- - e 3 | -3000% | 064 | M6 | -5319 | -BBIZ9ED2 |
s - —= == A4050% —|—.1064- —- 003 —=6369- |- =17 - | —
5 9.250E-02 | .1064 A02 -.1394 3244
R ey —"—— | v] - Sy E_— .- — T B
3 2075 1064 075 | -2.4371E-02 4394
4 1025 1064 354 1294 3344
5 .6000* 1064 000 .3681 8319
3 1 -3000* 1064 015 1 B6.813E-02 5319
2 -2075 1064 075 -4394 2.437E-02
4 - 1050 1064 343 -.3369 1269
5 .3925* .1064 003 .1606 6244
(S 4 1 A050% 1064 003 731 6369
2 - 1025 1064 .354 -.3344 1294
3 1050 1064 343 -.1269 .3369
5 A975* 1064 001 .2656 7294
A 1 9.2500E-02] .1064 A2 -.3244 1394
2 -.6000* 1064 .000 -.8319 -.3681
3 -.3925* .1064 003 -.6244 -.1606
4 - 4975% 1064 001 -.7294 -.2656

Based on observed means.
* The mean difference is significant at the .05 lavel.

wazilaiSoufisuaunisues TRT uuy LSD dunanodusiusn uowsndill TRT @
A9 1 uag TRT (1) f1p 2.3 A2 4 11A2ABMITT 2 AiDA1 Mean Difference (1-1) 110 laifl * ugtah
TRT () Wilnmumndiadu TRT () fe Fanaaes 1 liflanuusndisiofmaneit 23 uaz
audlupsiil + ﬁ'qt%uﬁqﬁwn15ﬂﬁ;ﬂ'lﬁi1 TRT 12 3 Udg 4 HANANHY

T 1 A ar ar {
a7U BLOCK WU lilﬂﬂ\'llﬂﬂﬂﬂﬁilljlﬁﬂ uoIusANl TRT (1) fio 1 uaz TRT @ fio

—

2 3 4 4ag 5 VN WA * waadh TRT @) lilanuandrsdy TRT Q) Ao Aanaaes 1 14l
AMUEANANAUAIMAasIN 5 uazuohasafll TRT () A0 2 uag TRT () Ao 1 34 4L 51D

~—— — — — 4l *uaasd TRT () Wifinmuandndy TRT-0) Ae-Famanos2- hilinnuuandndudes —— -

o
MANDIN 3 Uas 4
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CE 1N4933 THRU 1N4937
CHENY| ELECTRCNICS FAST RECOVERY RECYIFIER
Reverse Voltage - 50 {0 800 Volts

93

. __ ForwardCument-1.0Amperes__

Notes: 1.Test conditions;fr=0.5A lr=1.0A k0254
3 Meawsed @ 1hi-z and applied reverse vollsgs of 4.0V Volls

FEATURES _
. Plaske package hes Urcierrios Latraory DO-41
Fiarmabily Classiication G4V.0
. Fonl wwiching spied
T _ - Comreia s wiiee e ol - T T T L T T L T T T ”'%L _____ T
. 1A operelin &t Ta=76'C. wilh lo termmingl runsway awien | n
High lanmparmi.re sciderng awenisnct 250°C 10 s, amea
— — R T L kT  — . — - ":—'f:_ﬁ—_’_z I —
—
WMECHANICAL DATA
- CaBR: JEDEC 00 meiisdplaste body R
- Termingls: lead per MIL-STD- womiam bL
. Polarity: Coior bend deroies cnfode nd st [
. Mounting Posliton: Ary Dimansians In nches and fmilmelens)
- Welght 0022 cunom 034 gram
v MAXIMUM RATINGS AND ELEGTRICAL CHARACTERISTICS
[ ¢ olhoareisn speciied v B0 orbacive)
Ioad Fo capaiive ad darun cuvard by 20%)
Symbola | 1N4923 | IN4BI4 | 1M4938 | 1NLD36 | 1N4GIT Units.
posicreane vosge ViR 50 03 20 L) 000 vols
RAS volage Vi E ) o 0 @ Voks
DG bocking vellage oo [ ey 20 0 oo Vo
duckrum e orwi ropsd A 10 Amp
QUi 0375 TR T g m TA=T3 T
Pk kward surge et A 2m
Sg-wev upsimposed o eisd load oy e Amps
(B0 e Ta=75'C
[ a ferwend voliege oL 104, ] v 3 ) vt
Mypdmun D fryeirss Cumen ol reled DC e
g vomios
Mapdmuam e reversa cirat Al cycle m pA
wrermgh (157570 e g B -
Ti=55C
| st rwvorms " T 200 ™
Y Typleal ancten Gapectaroofols 2) - 158 Ll
! Op - T1Tore 8510 +150 - T




- Part No.

: ELE-CH060971311 Qty Unit Prica
yanufanure No. :IR2110 i-8 B69.47
i | W Add o order |

-———_—_ 1 .
| user rating TTT - 0-99 B63.91

100 -mora 859,35

94

dithau 105 afs WatuuuAuddag W 58 oF 57 'ﬁ

[{iauﬂﬂuﬁ'\“na’gmﬂ |[ ‘nua'lﬂunluih |Iiaua'lﬂﬂm1ﬂ'luna | I m'\unﬂiﬂuﬂtﬂnu[lﬁuﬁ'ltwmnlﬂmﬁu | -
E——

H:gh and Low Slde Drlver
YN TN  Data Sheet No, POB0147 rev.y
| n’rernc:monal
WET—IRﬂm?FZKSjPﬁFnRZ‘IWj{S)PEF
HIGH AND 1 OW SIDE DRIVER
Featuros Product Summary
& Foatifg channel dasigriad for bootstrap operdlion
Fullyogaralbml quls'"})war:amv o Vorrser (IR2110) 600V max.
Tolrant to repativa trahsiont voltage (IR2113) 600V max.
dvfdl imrmuna
& Gaia driva supply mnge from 10 te 20V los+ls 2A 1 2A
o UndervoRage lockout for bath channets .
* 3.3V logiccompatitle Vout 10 - 20V
-7 o logis > fom 3.3V to 20V . .
Logp;:rdl;gw::' 55.‘]“'3"33\: o tonioft {typ-) 120&94 ns
o oMOG S T TNeys b SPIESD Delay Matching (IR2110) 10 nsmax
& Cyde by cyolo adge-tiggerod shukdawm fog) : ]
& Matched ;mpagﬁ deday tor boty Manhngl: , {lﬁz":ﬁ 20ns ma,|
¢ Guipulain phasa with inpuls Packages
Description
The IR2110AR2113 are high voltage, high spoad power MOSFET and
3BT diverswith Indspandert highand low sith noed cutputchan-
AgR. Propristary HVIC and lateh immune.OMOS technologiss enable | . = l‘éﬁgggf
ruggetiized mowlitrio constivction. Logic nputs are compatble with | poriet bRl 3
atandard CMOS or LETTL oulput, down to 3.3V logic. The oulput

drivers fealura a high pulsa armand buffer stage dasighed for minimum
driver cross-bofidiicion. Propagation delays are matched o simplify usa In' high Faquancy applications. The
floallng channel can bs used to drive an N-channel power MOSFET or IGBT in tho high siis. configuration which

oparates upio 500 or 600 volis.
Typical Connaction P 500V o GO0V
‘.
h — HO E—
Voor— XV Vi1
HIN HiM v, [
80 o a0 — r Y
tNo U Vg |—-
Vg o Vyy  COM T8
T — va:o—l — [Xo) U —————— 7Y Y Y
mwulmnmumwmmm;mmmmm -
contocBions anty, Plaasy rokor by our Applic stan Notsé snd DagignTips for proper droult board leyeut.
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Coifcale Numbe. (0561 Coriificats Homber: EX7276

- BR1000 - BR1010 SILICON BRIDGE RECTIFIERS

- o T Y S _.._'_T__'_"T;ﬁER_16__T'";'_'"_ NN D
PRV : 50 - 1000 Volts
- o . 062013
————lo: {0 Amperes — : — Sty
P L=t
FEATURES : I
* High current capability \GP 3—2%3%%
* High surge cumrent capability 0.290 (135) _l_
* High rellabliity D210(533)
* Low reverse cument e
* Low forward voltage drop Rins2 (1 _
* |eal for printed clrcuit board ﬁ%ﬁ — 1]
l t Phf RoHS Free o8 093)
A l 78 416.
MECHANICAL DATA : . opEey Y-
* Case : Reliable [ow cast construction 025 (8.3} Y,
utifizing malded plastic technique T
* Epoxy : UL94V-O rate flame retardant
« Lead : Axial lead solderabie per Dimensions in Inches and { mitlimetors )
MIL - 5TD 202 , Method 208 guamanteed

* Polarity : Polarity symbols marked on case
* Mounting position : Any
* Weighi: 6.1 grams

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Rating &l 25 9 amblenl temperatur unioas ofherwise specified.

Single phass, half wave, 80 Hz, rosistive of inductive load.

For capacitive load, derate cument by 20%.

RATING 7 SYREOL | BR100O | BRI0O1 | BR100Z | BR1004 | BR100S | BRI0GS BR1010 | UNIT

Maximum Recurrent Peak Reverse Valtage Verw | 60 | 100 | 200 | 400 | 600 | 800 | 100 | v
Maximut RMS Vollage Vrus 3b . 10 140 280 420 560 100 v
Maximum DG Blocking Voilage Voo &0 100 200 400 600 800 | 1000 v
Maximum Average Forward Currant Te=85°C lewan 10 A
Peak Forward Surge Cutrant Single hialf sine wave
_ IFsu 3060 A
Superimposed on raled load (JEDEC Meihod)

) Current Squered Time &t t < 8.3 ms. 5 160 A's

‘ Maximum Forward Yoliage per Dioda &t IF=56 A Ve 1.0 Vv
Maximum DC Raverse Curment Ta=25°C IR 10 A
al Rated DC Blocking Voltage Ta =100°C Ingy 200 pA
Typical Tharmel Reslstance (Note 1) ROJC 256 ‘O
Operating Junction Temperature Range T . =40 to + 150 °C

e __.%ﬁ:age_'l'empemmm RangeL_ e _Tsm __'4_0_‘_°_*.' 150 l=<]

Notes 1
1. Thermat Reslstanca from junction Lo case with units mounted ona 3.2°x 3.2 x 0.1 (B.2am % 9.20m x 0. 3cm ) AL-Finnad Plals,

AM -w¥.__L ma AANC
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N - GHANNEL 500V - 0.33Q - 14A - TO-247
PowerMESH™ MOSFET

TYPE Vpsa Ros(on) fo
IRFP450 s00V <04 14 A

» TYPICAL Rpsijon) =033 5

= EXTREMELY HIGH dv/dt CAPABILITY

100 AVALANCHE TESTED

= VERY LOW INTRINSIC CAPACITANCES
» GATECHARGE MINIMIZED

DESCRIPTION :
This power MOSFET is designed using the
company’s consolidated sfrip layout-based MESH
OVERLAY™ process. This technalogy matches

N and improves the performahces compared with
" standard parts from various sources. -
APPLICATIONS
« HIGH CURRENT SWITCHING
» UNINTERRUPTIBLE POWER SUPPLY (UPS} INTERNAL SCHEMATIC DIAGRAM
» DC/DGC COVERTERS FOR TELECOM, RT3z 7)
INDUSTRIAL, AND LIGHTING EQUIPMENT,
o
(5
BT
ABSOLUTE MAXINUM RATINGS
Symbol Parametar ' Value Unit
Vps Draln-sourca Voltaga (Vas = 0) 500 Vv
| Voer | Drain- gate Voltage (Res = 20 k) 500 vV
Vas Gate-source Vollage + 20 A
Io Drain Current (coniinuous) at T, = 25°C 14 A
ﬁ" o Drain Current (conlinuous) at To = 100 °C 8.7 A
_lou(#)__|Draln_Current (pulsed) . 568 A
Pi;.  |Totat Dissipation at T, = 25 °C 190 W
Derating Factor 1.5 B Wre
dv/di{1) |Peak Dicde Recovery voltage slope 3.5 Ving
Tatg Slorage Temperature ~85 to 150 °c
L T Max. Opereling Junction Temperature.- -——|— 150 —C— " -
() Pulse width Fmited by 8afe opoerating area (1} 1o st A VAT 130 Ais, Voo < Vipross, 1] 5 Taax
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